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(57) Abstract: Compounds which can be represented by the 
( I ) general formula (I) and in which A is selected independently 
from the carboxamide group, the thiocarboxamide group, and 
the carbonyl group, -Ri is selected from an alkyl group having 
from 1 to 3 carbon atoms and the amino group, unsubstituted 
or substituted with the nitro group or the methyl group, -R 2 
is selected independently from hydrogen, an alkyl group hav- 
ing from 1 to 4 carbon atoms, the methoxy, ethoxy, propoxy 
group, a mono-, bi- or tricyclic cycloalkane residue having 
from 5 to 12 carbon atoms, the adamantyl group, an aryl, naphthyl or heterocyclic group, unsubstituted or substituted with methyl, 
methoxy, hydroxy, amino or halogen groups, -R 3 and R4 are selected independently from hydrogen and an alkyl group having from 
1 to 3 carbon atoms, -R 5 represents one or two substituents independendy selected from hydrogen and the methyl, methoxyl, and 
hydroxy 1 groups, -n is a whole number from 0 to 6, and the amidine groups is in the para or meta position relative to the "-A-NH-" 
group. 
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Novel benzamidine derivatives having anti-inf laimnatory and 
immunosuppressive activity 

The subject of the present invention is novel amidine deriva- 
tives of phenylenediamine which can be represented by the 
general formula (I) indicated below: 



and in which: 

- A is selected independently from the carboxamide group, the 
thiocarboxamide group, and the carbonyl group, 

- Ri is selected from an alkyl group having from 1 to 3 car- 
bon atoms and the amino group, unsubstituted or substituted 
with the riitro group or the methyl group, 

- R 2 is selected independently from hydrogen, an alkyl group 
having from 1 to 4 carbon atoms, the methoxy, ethoxy, or pro- 
poxy group, a mono-, bi-.or tricyclic cycloalkane residue 
having from 5 to 12 carbon atoms, the adamantyl group, an 
aryl, naphthyl or heterocyclic group, unsubstituted or sub- 
stituted with methyl, methoxy, hydroxy, amino or halogen 
groups , 

- R 3 and R4 are selected independently from hydrogen and an 
alkyl group having from 1 to 3 carbon atoms, 

- R 5 represents one or two substituents independently se- 
lected from hydrogen and the methyl, methoxyl and hydroxy 1 
groups , 

- n is a whole number from 0 to 6, and 




R3 



H 



(I) 
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- the amidine group is in the para or meta position relative 
to the "-A-NH- 0 group. 

In the compounds of the invention, R 2 is directly linked to 
the A group (n=o) or is linked to A through an alkilene 
group, having from 1 to 6 carbon atoms, optionally substi- 
tuted with one or more alkyl groups having from 1 to 3 carbon 
atoms . 

The compounds of the present invention have been found to be 
potent antagonists of various mediators of inflammation and • 
also have immunosuppressive properties. In vitro, they have 
been found to be inhibitors of inducible nitric oxide syn- 
thase (iNOS) and of the enzyme cyclooxygenase (COX) . In 
vivo, they have been found to be potent inhibitors of the cy- 
tokine "tumour necrosis factor" (TNF a) . Moreover, many of 
the products of the invention can antagonise the collagenase 
activity of the metalloproteases . 

Nitric oxide (NO) is formed at cell level by L-arginine, by 
means of the enzyme NOS. There are three subtypes of this 
enzyme. The enzyme (iNOS) which can be' induced in the pres- 
ence of pro-inflammatory cytokines or of endotoxins is ex- 
pressed in cells of many types, amongst which are macrophages 
and neutrophiles . 

Vasodilatation, which is a characteristic of acute inflamma- 
tion, depends, for many mediators of the inflammatory proc- 
ess, such as, for example, histamine, bradykinin, substance 
P, PAF, etc., on the release of NO. In general, NO increases 
the inflammatory responses in many experimental models, both 
acute and chronic. 
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It should be noted that NO can be produced massively in re- 
sponse to a stimulus induced by cytokines in the inflamed 
joints of patients with rheumatoid arthritis and osteoarthri- 
tis, and that the plasma concentrations of NO in the sinovial 
fluid in these patients are generally very high. 

The fact that the activity of iNOS is also very high in the 
colons of patients with ulcerative colitis is also interest- 
ing. 

The prostaglandines (PGE) are mediators of inflammation gen- 
erated by the enzyme cyclooxygeriase (COX) . The inducible 
isoform (COX-2) is overproduced ( "upregulated" ) in the in- 
flamed tissues and this leads to increased synthesis of PGE. 

There are interactions between the NOS and COX systems and 
the role of NO in inflammation may therefore depend not only 
on its direct effect, but also on its modulatory effect on 
the bio-synthesis of PGE. 

TNFa is a primary cytokine which initiates the cascade of 
events that characterise an inflammatory process, inducing 
the synthesis and release of secondary cytokines and enzymes 
such as metalloproteases (MMP, amongst which is collagenase) , 
iNOS and COX-2. As already mentioned, the intestinal mucosa 
is one of the most important sites of pro-inflammatory cyto- 
kine production, as observed in pathological conditions such 
as chronic inflammation of the colon (IBS) and ulcerative co- 
litis. 

It can therefore be considered that the compounds of the pre- 
sent invention may be used with advantage in the treatment of 
various diseases in man which are characterised by non- 
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specific inflammation such as, for example, rheumatoid ar- 
thritis which is a syndrome with a chronic course which can 
develop into progressive destruction of the joint and periar- 
ticular structures, osteoarthrosis which is a disease charac- 
terised by the degeneration of the joint cartilage, often ac- 
companied by secondary inflammation of the sinovial membrane, 
or in other pathological conditions, for example, in the gas- 
trointestinal system, ulcerative colitis, Crohn's disease, 
IBS or food allergies and intolerance. 

Advantageous use of the compounds of the invention can also 
be predicted in other areas and systems, for example, in the 
treatment of pathological conditions of the cardiovascular 
system with an inflammatory or atherosclerotic basis which 
are sensitive to treatment of iNOS inhibitors. 

Moreover, for the compounds of the invention which have MMP- 
inhibiting activity, advantageous use can be predicted in the 
treatment of tumoral conditions, since they potentially pre- 
vent localised or metastatic invasion of tumoral cells, both 
by inhibiting the activation of various growth factors and by 
blocking angiogenesis 

An enormous number of studies have been performed in the 
search for drugs with anti-inflammatory activity which can 
perform an inhibiting action on pro-inflammatory cytokines 
and which are free of the side effects of conventional anti- 
inflammatory drugs (COX inhibitors). 

Chiou et al [Exp. Opin, Ther. Patents 6(1), 41-56 (1996)] 
have recently reviewed, in a monographic work, a large number 
of publications and patents in which various classes of com- 
pounds which inhibit the production of cytokines by blocking 
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their release, their receptors, or their converting enzymes, 
are described. Many monographic works have also been pub- 
lished on the inhibitors of MMPs, such as, for example, that 
of Summers et al [Annual Reports in Med. Chemistry 33, 131- 
140 (1998)] in which various chemical classes of MMP inhibi- 
tors are examined and their therapeutic potential is dis- 
cussed. Amongst others, patents in which the NO-synthase in- 
hibitory activity of various amidines is described, such as, 
for example, the patent PCT/GB/92/02387 and the patent 
PCT/GB/94/01325, have been published. 

However, the compounds described are amidine derivatives of 
amino-acids which are structurally very similar to analogous 
derivatives of L-arginine, such as L-N-monomethyl arginine 
which is the subject of the patent WO91/04024, but are dif- 
ferent from the benzamidines of the present invention, both 
structurally and with regard to their pharmacological activ- 
ity as a whole. 

All of these publications and researches show that there is a 
great therapeutic need to find ever more potent and better- 
tolerated novel anti- inflammatory drugs. In accordance with 
this need, the object of the present invention is to provide, 
for treatment, novel drugs which, simultaneously, have anti- 
inflammatory and immunosuppressive activity, expressed by 
their combined iNOS and COX antagonistic activities, their 
MMP- inhibiting activity, and their activity in inhibiting the 
production of TNF-a, and which can thus be used advanta- 
geously in the treatment of pathological conditions in man 
which are characterised by non-specific or autoimmune-based 
inflammation. 

Pharmaceutical forms of the compounds of the invention can be 
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prepared by conventional techniques, for example, as tablets, 
pills, capsules, suppositories, suspensions, solutions, 
patches, creams or ointments, and can be administered by- 
oral, parenteral, rectal, transdermal, or transmucosal 
routes, or in other forms suitable for achieving the thera- 
peutic effect such as, for example, solid preparations for 
oral use with delayed action which permit the controlled re- 
lease of the active substance over time. 

The active ingredient is usually administered to the patient 
with a reference dose variable from 0.1 to 10 mg/kg of body 
weight per dose. 

For parenteral administration, the use of a water-soluble 
salt of the compounds of the invention such as the hydrochlo- 
ride or another salt derived from a non- toxic and pharmaceu- 
tically-acceptable inorganic or organic acid is preferred. 
For the derivatives of the invention with a slightly acid 
character, such as the derivatives in which Ri is the nitro- 
amino group, the corresponding sodium salts or equivalent 
salts can be prepared by conventional methods. 

Substances commonly used in pharmaceuticals such as excipi- 
ents, binders, flavourings, disaggregants, substances for 
stimulating transdermal and transmucosal absorption, colour- 
ings, humectants, etc., may be used as inactive ingredients. 

The method for the preparation of the derivatives of the in- 
vention consists of a series of reactions which comprises: 

a) reacting the 1,3 or 1, 4 -phenyl enediamine of formula (IV), 
suitably substituted and in which R 5 has the meaning given 
above, with the appropriate isothiocyanate (V A) , acyl chlo- 
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ride (V B) , or isocyanate (V C) , in which R 2 , R 3/ R* and n 
have the meanings given above, in the presence of an excess 
of phenyl enediamine, in an inert solvent and at a temperature 
of between 4°C and the reflux temperature of the solvent 
used, to give the corresponding anilines of formula (III) in 
which R 2 , R3, R4/ R5/ A and n have the meanings given above, 
and in which the amine group is in the meta or para position, 
relative to the chain with the "A-NH" group (see General Syn- 
thesis Scheme, Step 1) , and 

b) reacting the anilines of formula (III), in which R 2 , R3/ 
R4, R5/ A and n have the meanings given above, with the ap- 
propriate imidate of formula II, generally salified in hydro- 
chloride form, in which Ri has the meaning given above. 

The reaction takes place in the presence of an excess of (II) 
relative to (III) (preferably of 2 moles to 1) and in the 
presence of a stoichiometric quantity, relative to (II), of a 
tertiary base, preferably triethylamine, in an inert anhy- 
drous solvent, such as, for example tetrahydrofuran, at a 
temperature of between 4°C and the boiling point of the sol- 
vent, for a period of between 2 and 48 hours, to give the 
corresponding final derivatives of formula (I) in which A, 
Ri/ R2/ R3/ R4/ R5 and n have the meanings given above and in 
which the amidine group is in the para or meta position rela- 
tive to the "A-NH" group. 

The compounds of formula (I) described in Table 2 (1-30 and 
1-31) were obtained with the use of reagents other than those 
of the general formula (II) and, in particular, benzotri- 
azolo-l-carboxamidinium tosylate (see Example 5 ) and N- 
methyl-N-nitroso-N' -nitroguanidine (see Example 6 ) , respec- 
tively. 



WO 02/070468 



8 



PCT/EP02/01201 



The starting phenyl enedi amines, as well as the isothiocya- 
nates (V A) , the acyl chlorides {V B) , the isocyanates (V C) , 
and the imidates of formula (II) are commercially available 
or were prepared by conventional methods in accordance with 
existing literature. 

General Synthesis Scheme (Scheme 1) 
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The following examples are given below as further illustra- 
tion of the invention. 

Example 1 

Preparation of N- (4-aminophenyl) -N' -pentyl thiourea (Compound 
III-4 of Table 1) . 

71.8 g of 1, 4-phenylenediamine (0.66 moles) was suspended in 
300 ml of tetrahydrofuran, and 43 g of pentyl isothiocyanate 
(0.33 moles), dissolved in 50 ml of tetrahydrofuran, was 
added slowly dropwise, with stirring and at ambient tempera- 
ture. After 24 hours, the solvent was evaporated under vac- 
uum and the residue, taken up with ethyl acetate, was washed 
with water, 0.1N citric acid, saturated sodium bicarbonate, 
and water to neutral pH. The solvent was rendered anhydrous 
with anhydrous sodium sulphate and evaporated under vacuum, 
to give 75 g of crude product which was re-crystallised from 
toluene. 60 g was obtained. 

Formula: C12H19N3S (M.W. 237.46). Yield 77%. 

TLC: ( chloroform/me thanol 9/1) rf 0.7. M.P. 125°C. 

HPLC: retention time (rt) 4.60 minutes. 

HPLC conditions: Supelcosil LC-DP column, 100 x 4.6 mm, elu- 
ent KH 2 P0 4 0.01M 25/MetOH 27/ MetCN 48 (pH 2.1), flow 0.4 
ml/min, UV detector at 248 nm. 

1 HNMR (DMSO-d*), ppm: 2.21 (bt, 3H, J = 5.60 Hz); 0.98-1.71 
(m, 6H); 3.33 (q, 2H, J = 6.68 Hz); 4.93 (bs, 2H) ; 6.45 (d, 
2H, J « 8.59 Hz); 6.81 (d, 2H, J = 8.59 Hz); 7.05 (m, 1H) ; 
8.88 (s, 1H). 

All of the intermediate compounds of formula (III) according 
to the invention in which A is the thiocarboxamide group were 
synthesised with the use of the same method (see Scheme 1, 
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step la) . 
Example 2 

Preparation of N- (4-aminophenyl ) -N' -pen tyl amide (Compound 
111-22 of Table 1) . 

20.2 g di 1, 4 -phenyl enedi amine (0.181 moles) was dissolved in 
200 ml of tetrahydrofuran, together with 11.1 ml of trieth- 
ylamine (0.080 moles) . The solution was cooled to 0°C and 10 
ml of caproyl chloride (0.0724 moles) was added slowly drop- 
wise so that the temperature did not exceed 5°C. Upon com- 
pletion of the addition, the temperature was increased to am- 
bient temperature. After reaction for 24 hours, the solvent 
was evaporated under vacuum and the residue, taken up with 
ethyl acetate, was washed with water. The solvent was ren- 
dered anhydrous with anhydrous sodium sulphate and evaporated 
under vacuum to give 12 g of crude product which was re-crys- 
tallised 'from toluene. 7.5 g was obtained. 

Formula: Ci 2 Hi 8 N 2 0 (M.W. 206.28). Yield 51% 

TLC: ( chloroform/me thanol 9/1) rf 0.51. M.P. 88.5-89°C. 

HPLC: retention time (rt) 5.54 minutes. 

HPLC conditions: see Example 1. 

X HNMR (DMSO-d*), ppm: 0.86 (bt, 3H, J = 5.59 Hz); 1.03-1.79 

(m, 6H); 2.18 (t, 2H, J = 6.99 Hz); 4.69 (s, 2H) ; 6.43 (d, 

2H, J = 8.39 Hz); 7.15 (d, 2H, J = 8.39 Hz); 9.28 (s, 1H) . 

Example 3 

Preparation of N- (4-aminophenyl) -N' -cyclohexyl urea (Compound 
111-28 of Table 1) . 

10.4 g of 1, 4 -phenyl enedi amine (0.095 moles) was suspended in 
100 ml of tetrahydrofuran and 5 ml of cyclohexyl isocyanate 
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(0.038 moles), dissolved in 20 ml of tetrahydrofuran, was 
added slowly dropwise, with stirring and at ambient tempera- 
ture. After 24 hours, the solid formed was filtered out and 
washed with cold tetrahydrofuran, water, and ethyl ether. 
8.8 g was obtained. 

Formula: C13H19N3O (M.W. 233.31). Yield 98% 

TLC: (chloroform/methanol 9/1) rf 0.40. M.P. 199 . 8-202 . 4°C. 
HPLC: retention time, (rt) 6.39 minutes. 
HPLC conditions: see Example 1. 

1 HNMR (DMSO-d*), ppm: 0.75-2.00 (m, 10H) ; 3.47 (m) 1H) ; 4.62 
(bs, 2H); 5.75 (d, 2H, J = 7.50 Hz)-; 6.49 (d # 2H, J = 8.75 
Hz); 7.00 (d, 2H, J = 8.75 Hz); 7.75 (bs, 1H) . 

Some derivatives of formula (III) obtained as described above 
are given in Table 1 below, with some identifying chemical 
and physical characteristics . 
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g 


0.65 (I) 
0.58(1) 
0.67(1) 
0.70(1) 
0.75 (I) 
0.75(1) 
0.60(1) 
0.63 (I) 
0.75 (I) 
0.65 (I) 


M.P. 

(crystallisation solvent) d 


173.5- 174.2 (A) 

118.6- 120.2 
124.5-127 
113-115 (B) 
119.5-120.3 
107.0-107.4 

153.5- 154.6 (B) 

i n i 1 n o /d\ 
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0.79 (II) 

0.83(11) 
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0.85(11) 

0.83(11) 

0.50(1) 

0.41 (1) 

0.38(1) 

0.40(1) 


M.P. 

(crystallisation solvent)* 1 


168.6-169.4 
263.0-264.0 (A) 

168.2- 169.0 

117.3- 117.9 
190.2-191.6 

116.6- 116.7 

147.7- 149.7 

82.0-84.0 
157.5-159.0 


Crude Formula 


CO 

CO CO 

cocococoE^^cococo 

oouoooucJoo 




NH-CS 
NH-CS 
NH-CS 
NH-CS 
NH-CS 
NH-CS 
NH-CS 
NH-CS 
NH-CS 
NH-CS 


c 


00<SrOfSCNCS'-i<SO 




, , 33 DC ffi ffi K S3 35 i 




Cyclohexyl 

Phenyl 

Phenyl 

Phenyl 

4-F-Phenyl 

4- Cl-Phenyl 
2,6-diF-Phenyl 
2-Piridyl 
2-Piridyl 

5- CH3-2- 
Thiazolyl 


Compound 


H H H n< 1- 1 »— « 1— 1 r- 1 



WO 02/070468 



15 



PCT/EP02/01201 




8 



eeseeeees 



m ^ o *n r- o 
h m >n t ^ 
ooooooooo 



8 

> 



o 



1 



i 
I 



moo 
m Tj- r- 



o 



< CD 



as 
oo 



oo 
oo 



(N On 



cm *n cm cm 



on cm m 



i— i vo oo 



CM CM 

vo oo 



vo On CO CM CM On *-< 



vo 0\ CM 



co On 
CM 



coOOOOOOOco 

, m cN <N rs ro c*j rn rn 

£j ^6 oo Pj ^ «n On 

uauooouou 



oo 
U 



O co 

o a 



8 



8 



8 



8 



8 



o 
u 



tj- o 



o — • 



o o 



S 93 



5 B & 2 




B & 

O O 



i— i.cMfn^^vor-ooON 

CMCMCMCMCMCMCMCMCM 



WO 02/070468 



16 



PCT/EP02/01201 




WO 02/070468 



17 



PCT/EP02/01201 



Example 4 

Preparation of N- [4- (N-acetamidine) phenyl] -N' -pentyl thiourea 
(Compound 1-4 of Table 2) . 

55 g di N- (4-aminophenyl) -N' -pentyl thiourea (0.23 moles) was 
dissolved in 300 ml of tetrahydrofuran. 64.5 ml of triethyla- 
mine (0.46 moles) and 50.7 g of methyl acetimidate hydrochlo- 
ride (0.46 moles) was added, with stirring at ambient tem- 
perature; the pH of the suspension was approximately 9. Af- 
ter 24 hours (the pH fell to 7) , the solid was filtered out 
and washed with- a little tetrahydrofuran and ethyl ether. 
The residue, taken up with water, was rendered basic with 4N 
sodium hydroxide to pH 11 and was left for 1 hour with stir- 
ring and then filtered, washed with water, and ethyl ether 
and purified hot with acetonitrile. '51 g was obtained. 

Formula: C14H22N4S (M.W. 278.42). Yield 80%. 

TLC: (butanol /acetic acid/water 5/2/2) rf 0.70; (chloro- 
form/methanol saturated with ammonia 9/1) rf 0.37. M.P. 
191. 4°C. 

HPLC: retention time (rt) 7.70 minutes. 
HPLC conditions: see Example 1. 

1 HNMR (DMSO-d*), ppm: 0.88 (bt, 3H, J = 5.60 Hz); 1.00-1.55 
(m, 6H); 1.82 (s, 3H); 3.35 (m, 2H) ; 5.91 (bs, 1H) ; 6.63 (d, 
2H, J = 8.56 Hz); 7.11 (d, 2H, J = 8.56 Hz); 7.28 (bs, 1H) ; 
9.08 (bs, 1H) . 

All of the derivatives of formula (I) in which Rl was methyl 
were prepared in similar manner with the use of the appropri- 
ate aniline of formula (III) in place of N- (4-aminophenyl) - 
N' -pentyl thiourea. 



Example 5 
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Preparation of l-guanidinophenyl-4-cyclohexyl thiourea (Com- 
pound 1-30 of Table 2). 

15 g of N- (4-aminophenyl) -N' -cyclohexyl thiourea (0.06 moles) 
was suspended in 100 ml of acetonitrile, and 20 g of benzo- 
triazolo-l-carboxamidinium tosylate [0.06 moles, Katrizky, A. 
R. et al. Synth. Comm. 25(8), 1173-1186, (1995)] was added, 
with stirring at ambient temperature. After 72 hours, the 
solvent was evaporated under vacuum and the residue, taken up 
with ethyl acetate, was washed with 0.1N sodium hydroxide and 
extracted with 0.1N citric acid. The aqueous phase was 
brought to pH 9 with 2N sodium hydroxide, and extracted with 
ethyl acetate and the organic phase was washed with water. 
The solvent was rendered anhydrous over anhydrous sodium sul- 
phate and evaporated under vacuum to give 8g of crude product 
which was purified with isopropyl ether. 7.4 g was obtained. 

Formula: Ci 4 H 2 iN 5 S (M.W. 291.42). Yield 43%. 

TLC: (butanol /acetic acid/water 5/2/2) rf 0.7i. M.P. 188. 6°C. 
HPLC: retention time (rt) 8,0 minutes. 
HPLC conditions: see Example 1. 

X H]SIMR (DMSO-d*) , ppm: 0.67-2.17 (m, 10H) ; 4.05 (m, 1H) ; 5.73 
(bm, 6H); 6.71 (d, 2H, J = 8.43 Hz); 7.17 (d, 2H, J = 8.43 
Hz) . 

Example 6 

Preparation of l-nitroguanidinophenyl-4-cyclohexyl thiourea 
(Compound 1-31 of Table 2) . 

9 g of N-(4-aminophenyl)-N / -cyclohexyl thiourea (0.036 moles) 
was suspended in 140 ml of a 1/1 ethanol /water mixture, and 3 
g of N-methyl-N-nitroso-N ' -nitroguanidine [ 0 . 021 moles , 
McKay , A . F. J. Am. Chem. Soc. 71, 1968-1970,(1949)] was 
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added, with stirring at ambient temperature. After 2 hours at 
ambient temperature, the reaction mixture was heated under 
reflux for 1 hour; the precipitate which formed was filtered 
hot, washed with ethyl ether and dried. 3.8 g was obtained. 

Formula: C14H20N6O2S (M.W. 336.41). Yield 54%. 

TLC : (butanol /acetic acid/water 5/2/2) rf 0.95. M.P. 215. 2°C. 
HPLC: retention time (rt) 4.16 minutes. 
HPLC conditions: see Example 1. 

X HNMR (DMSO-d 5 ), ppm: 0.84-1.99 (m, 10H) ; 4.01 (m, 1H) ; 7.15 

(d, 2H, J = 8.76 Hz); 7.42 (d, 2H, J = 8.76 Hz); 7.52 (bd, 

1H, J = 7.64 Hz); 8.03 (bs, 2H) ; 9.28 (s, 1H) ; 9.42 (bs, 1H) . 

Example 7 

Preparation of N- [4- (N-acetamidino) phenyl] -N / -pentyl thiourea 
hydrochloride (the hydrochloride of Compound 1-4) . 

3 g of N-[4-(N-acetamidino)phenyl]-N'-pentyl thiourea (0.011 
moles) was dissolved in IN HCl. After 0.5 hours at ambient 
temperature, the precipitate which formed was filtered out, 
washed with a little water, and with ethyl ether, and dried. 
3.2 g was obtained. 

Formula: C14H23CIN4S (M.W. 314.88). Yield 93%. 
TLC: (butanol/acetic acid/water 5/2/2) rf 0.70. M.P. 180. 6°C. 
1 HNMR (DMSO-d 5 ), ppm: 0.84 (t, 3H, J = 5.60 Hz); 1.02-1.78 
(m, 6H); 2.28 (s, 3H) ; 3.43 (bq, 2H, J = 6.05 Hz); 7.15 (d, 
2H, J = 8.56 Hz); 7.73 (d, 2H, J = 8.56 Hz); 8.39 (m, 1H) ; 
9.42 (bs, 1H); 10.38 (s, 1H) ; 11.28 (s, 1H) . 



Some derivatives of formula (I) obtained according to the in- 
vention are given in Table 2 below, with some identifying 
chemical and physical characteristics, without thereby in any 
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Table 2: Compounds of formula (I) 




(D 





Com- 
pound 


Rt 


R2 


R3 


n 


A 


Crude formula 


MP. 
(crystallisation 
solvent)* 


TLC 
(Rd e 






1-1 


CH 3 


CH 3 


■ 


0 


NH-CS 


Ci 0 H 14 N 4 S 


186.2-187.8 


0.50 






1-2 


CH 3 


CH 3 


H 


2 


NH-CS 


C2H18N4S 


188.1-189.1 (A) 


0.70 






1-3 


CH 3 


CH 3 


H 


3 


NH-CS 


C13H20N4S 


182.3-183.1 (A) 


0.72 






1-4 


CH 3 


CH 3 


H 


4 


NH-CS 


C14H22N4S 


190.7-191.4 (A) 


0.71 






1-5 


CH 3 


CH 3 


H 


5 


NH-CS 


C15H24N4S 


177.6-178.0 


0.80 








CH 3 


CH 3 


H 


5 


ivn 




177.8-178.4 


0.80 






1-7 


CH 3 


Isopropyl 


H 


2 


NH-CS 


CuH^NaS 


177.7-179.1 (A) 


0.58 






1-8 


CH 3 


CH 3 


CH 3 


1 


NH-CS 


Ci 2 H 18 N 4 S 


163.0-163.9 (A) 


0.58 






1-9 


CH 3 


Ethyl 


CH 3 


1 


NH-CS 


Cl4H22N4S 


145.7-147.4 (B) 


0.61 






HO 


CH 3 


CH 3 -0 


H 


3 


NH-CS 


C, 3 H 24 N 4 OS 


146.9-149.6 (B) 


0.54 






Ml 


CH 3 


Cyclohcxyl 




0 


NH-CS 


Ci 3 H22N 4 S 


171.3-171.6 (A) 


0.60 






1-12 


Ethyl 


Cyclohexyi 




0 


NH-CS 


CieH^S 


155.0-156.0 


0.66 






1-13 


CH 3 


Phenyl 


H 


0 


NH-CS 


C 15 H 16 N 4 S 


118.7-120.5 


0.70 






1-14 


CH 3 


Phenyl 


H 


2 


NH-CS 


Ci 7 H2oN 4 S 


186.6-188 


0.63 






1-15 


CH 3 


Phenyl 


H 


3 


NH-CS 


Ci«H22N 4 S 


146.6-148.0 (B) 


0.60 






1-16 


CH 3 


4-F-Phenyl 


H 


2 


NH-CS 


C17H19FN4S 


179.1-181.6 


0.57 






1-17 


CH 3 


4-Cl-Phenyl 


H 


2 


NH-CS 


Ci 7 Hi 9 ClN 4 S 


174.0-176.0 (A) 


0.60 






1-18 


CH 3 


2,6-diP-Phenyl 


H 


2 


NH-CS 


C I7 Hi 8 F 2 N 4 S 


158.8-160.4 


0.58 






1-19 


CH 3 


2-Piridyl 


H 


1 


NH-CS 


CisHnNsS 


159.0-161,0 (A) 


0.48 






1-20 


CH 3 


2-Piridyl 


H 


2 


NH-CS 


C 16 H 19 N S S 


171.5-173.0 (A) 


0.42 






1-21 


CH 3 


5-CH 3 -2-Thiazolyl 




0 


NH-CS 


CI5HJ5NSS2 


107.8-110.1 


0.45 






1-22 


CH 3 


CH 3 


H 


4 


NH-CS 


Ci6H 26 N 4 S 


118-121.7 (B) 


0.61 1 
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Table 2: Compounds of formula (I) 




0) 





Com- 




R2 


R 3 


n 


A 


Crude formula 


M.P. 


TLC 






pound 














(crystallisation 
solvent/ 


(Rt) c 






1-23 


CH 3 


CH 3 


H 


4 


CO 


C 14 H 2 iM 3 0 


160.4-161.6 


0.60 






i-24 


CH 3 


Cyclohexyl 




0 


CO 


Ci5H 21 N 3 0 


194.6-195.8 (B) 


0.60 






1-25 


CH 3 


1-Adamantyl 




0 


CO 


Ci9H 25 N 3 0 


224.4-224.7 


0.61 






1-26 


CH 3 


2-Indolyl 




0 


CO 


Ci 7 H l6 N40 


192.0-193.5 


0.61 






1-27 


CH 3 


3-Indolyl 


H 


1 


CO 


Ci 8 H I8 N 4 0 


159.0-160.0 


0.51 






1-28 


CH 3 


l-CH 3 -2-Indolyl 




0 


CO 


CiaH,gN 4 0 


195.5-196.5 


0.68 






1-29 


CH 3 


Cyclohexyl 




0 


HH-CO 


C l5 H22N40 


220.2-224.6 


0.50 






1-30 


NH 2 


Cyclohexyl 




0 


KH-CS 


C 14 H 21 N 5 S 


176.5-179.4 


0.71 






1-31 


N0 2 -NH 


Cyclohexyl 




0 


m-cs 


CwHabWfcS 


213.9-215.2 


0.95 






1-32 


CH 3 


Cyclohexyl 




0 


NH-CS 


C15H22N4S 


171.4-173.2 


0.66 





Note: a) In all of the compounds given by example, R4 is H, with the exception of compound 1-9 in which R* is CH 3 . 

b) In all of the compounds given by way of example, the amino group is in the para position relative to the lr NH-A" 
group, with the exception of compound 1-32 in which the amino group is in the meta position relative to the 
"NH-A" group. x 

c) In all of the compounds given by way of example, R5 is H, except for compound 1-22 in which R 3 is 2,5-dimethyl. 

d) Crystallisation solvent: A (acetomtrile); B (toluene). 

e) Eluent: butanol/acetic acid/ water (5/2/2) (v/v). 
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PHARMACOLOGICAL ACTIVITY 

a) The activity in inhibiting the formation of NO, measured 
as N0 2 ~ (nitrites) , PGE 2 , and neutral protease, was investi- 
gated in vitro on culture broths of rabbit joint chondrocytes 
stimulated by cytokine IL-lp (1 ng/ml) for 48 hours. For the 
preparation of the chondrocytes, the method described by Ber- 
enbaum et al [FEBS Letters 340, 51-55 (1994)] was followed. 
Briefly, fragments of cartilage removed under sterile condi- 
tions from the heads of rabbit shoulder, hip and knee joints 
were chopped finely and digested at 37 °C by hyaluronidase, 
trypsin and collagenase solutions, giving rise, after filtra- 
tion on sterile gauze and centrifuging at 600 x g and suit- 
able dilution with 10% DMEM-FCS, to a concentration of ap- 
proximately 1x10 s cells per well. The cells were kept in 
these conditions until confluence (about 15 days) , the broth 
being changed every 3 days. At this point, the products under 
test, dissolved in the medium, were added to each test sample 
and, after 20 minutes, 350 ul IL-10 was added in order to 
have a final concentration of 1 ng/ml. The duration of the 
stimulation was 48 hours at 37°C (incubation air-C0 2 7%) . 
Measurement of the nitrites, as described by Green et al. 
[Anal. Biochem. 126, 131-138 (1982)], and of the PGE 2 s by RIA 
measurement, was then performed on the cell supernatant 
fluid. The measurement of the neutral proteases was performed 
in the cell supernatant fluid containing the p-aminophenyl 
mercury acetate (APMA) activator with the use of azocoll as 
the substrate and with incubation at 37°C for 17 h as de- 
scribed by Chavira et al . [Anal. Biochem. 136 , 446-450 
(1984)]. In order to evaluate the direct inhibitory effect of 
the compounds under test on the hydrolytic activity of the 
cell supernatant fluid, they were added to the supernatant 
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fluid containing the proteases induced by IL-ip and already 
activated by AMP A. 

The results obtained are shown in Table 3, in which the IC 5 o/ 
that is, the concentration (micromolar) of antagonist which 
can inhibit the formation of nitrites, PGE 2 s, and neutral 
proteases, respectively, by 50% relative to the control 
group, that is, to the cells stimulated with IL-lp but with- 
out the addition of antagonists, is given for some of the 
compounds of the invention already given by way of example in 
Table 2. 
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MP i 






it joint chondro 


PGE2 | 


? 

o 

o 

VI 

a 

I— 1 




Rabbi 


NO 1 
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^HHHtnHVOiHHfrjqnHR 
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auuououo 

■ i i i i i i i 

affiffiffiaffiffiffioooooo 




a 


mNNMH(sottooOHO 












Phenyl 
4-F-Phenyl 

4- Cl-Phenyl 
2,6-diF-Phenyl 
2-Piridyl 
2-Piridyl 

5- CH 3 -2-Thiazolyl 

/-ITT 

CH 3 

Cyclohexyl 

1- Adamantyl 

2- Indolyl 

3- IndolyI 
l-CH 3 -2-Indolyl 










Compound 
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Cyclohexyl 
Cyclohexyl 
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Cyclohexyl 
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L-NAME 
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It can be seen from the data given in Table 3 that some of 
the compounds which were tested and which are subjects of the 
invention have a potent inhibitory effect, at micromolar 
level, on the production of nitrites, PGE 2 s and metalloprote- 
ases induced by IL-1(} cytokine in rabbit chondrocyte cul- 
tures. The best compounds were those in which Ri was CH 3 , R 3 
and R4 were H, R 2 was CH 3 if n was 4 or 5, isopropyl if n was 
2, or the 2 , 6-dif luoro-phenyl group if n was 2, and in which 
A was NH-CS (compounds 1-4, 1-5, 1-7 and 1-18, respectively) . 
Compound 1-31 in which Ri was the NH-N0 2 group, R 2 was cyclo- 
hexyl, and A was the NH-CS group was also very active. It is 
interesting to note that the inhibitory activity on the met- 
alloproteases was expressed solely by the compounds in which 
A was the NH-CS group. It should also be noted that the ref- 
erence NO-synthase inhibitor compound L-NAME generally had an 
activity about 30-100 times less potent than the best com- 
pounds of the invention, such as the compound 1-4, and was 
completely inactive in inhibiting the metalloproteases . 

b) Some of the compounds of the invention, such as compounds 
1-4, 1-11 and 1-31, were evaluated in vivo in a series of ex- 
perimental extravasation models in which 5 ul of the prese- 
lected phlogogenic agent dissolved in physiological solution 
was injected intradermally into the ears of mice as described 
by Erdo et al., with slight modifications [Agents and Actions 
39, 137-142 (1993)]. 

The products under test were administered orally 1 hour be- 
fore the challenge and, 30 minutes before the challenge, the 
dye Evans Blu was injected intravenously in a dose of 100 
mg/kg. The animals were killed at a time predetermined ac- 
cording to the test, 30 min. - 2 hours after the challenge. 
The extravasation was evaluated by determining the quantity 



! 
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of dye present in the ear, extracted after homogenisation of 
the tissue in 2 ml of formamide and incubation at 50°C for 2 
hours. After centrifuging, the amount of dye was determined 
by measuring the absorption at 620 run. The maximum % effect 
(% MPE) was calculated by the following formula: 

%MPE= (Ey ~ Ed) jcIOO 

Ey - Eg 

in which E v is the mean absorption observed in the group of 
animals treated solely with the phlpgogenic agent, E D is the 
group treated with the phlogogenic agent and the drug, and E B 
is the base value, that is, the value for the animals in- 
jected with physiological solution alone. 

The phlogogenic agents used were: 

Arachidonic acid (dissolved in EtOH) ; (Img/mouse; killed + 
30 min) ; histamine (3 nmoli /mouse; killed + 30 min) ; PAF (30 
pmoli/mouse; killed + 60 min); Zymosan (10 tig/mouse; killed 
+ 120 min); bradykinin (0.6 nmoli/mouse; killed + 30 min). 

The results obtained with Compound 1-4 are summarised in Ta- 
ble 4. 
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Compound 1-4 was found to be particularly effective in extra- 
vasation induced by Zymosan (ED 5 o 3.1 mg/kg) ; however, in the 
other extravasation models investigated, a dose of only 5 
mg/kg also produced a mean inhibitory effect of approximately 
35%. A non-selective NO-synthase inhibitor, N-nitro-L- 
arginine methyl ester (L-NAME), a COXi inhibitor (Piroxicam) 
and a C0X 2 inhibitor (Nimesulide) were used as comparison 
drugs. 

The results obtained are given in Table 5 below. 



Table 5: Inhibition of extravasation in the ears of mice in- 
duced hy algogenic agents 
(ED 5 o mg/kg OS) 





AA 


Hista- 
mine 


PAF 


Zymosan 


Bradykinin 


Compound 1-4 


20.5 


37.0 


6.1 


3.1 


32.6 


Compound 1-31 


30.5 




10. 8" 


10.5 




L-NAME 


55.1 


36.4 


40.0 


IN (>100) 


39.4 


Piroxicam 






21.2 


6.1 




Nimesulide 


41.0 




IN (>40) 






Note: 


AA = 


Arachidonic 


acid (-) 


: not tested 





In general, Compound 1-4 was the most active of the compounds 
investigated. In fact, of the reference compounds, L-NAME 
was approximately as active as Compound 1-4 in extravasation 
induced by histamine and bradykinin but was two times less 
active in extravasation by AA, much less active in antagonis- 
ing PAF, and completely inactive in extravasation induced by 
Zymosan. 

Piroxicam was 2-3 times less active than Compound 1-4 in the 
models in which PAF and Zymosan were used, and Nimesulide was 
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less active (2 times) in antagonising AA and was inactive in 
antagonising PAF. Compound 1-31 had an activity profile 
similar to that of compound 1-4 but was generally 2-3 times 
less active. 

c) The immunosuppressive activity of Compound 1-4 was evalu- 
ated in an in vivo test in the rat, in which a lipopolysac- 
charide (LPS) of bacterial origin, injected i.p. at a dose of 
6 mg/kg, induced a shock characterised by urgent diarrhoea 
accompanied by a large increase in the plasma TNFot concen- 
tration. 

Blood was taken from the animals which were killed 90 minutes 
after the challenge and the concentration of TNFa in the 
plasma was determined by Elisa (Amersham Kit cod. RPN2734) . 
The results thus obtained are given in Table 6. 

Table 6: Effects of Compound 1-4 on plasma TNFa concentration 
in rats after stimulation with LPS (6 mg/kg/ I.P.) 

TNFa (ng/ml±SD) Inhibition 

(%) 

Control (SHAM) <1 (n=4) 1 

Control LPS 61±13.4 (n=8) - 

Compound 1-4 2. 3 ±1.2 (n=6) 96.2 
(50 ug/kg ICV) + LPS 

Compound 1-4 12.9±7.2 (n=6) 78.9 
(10 mg/kg IV) + LPS 

Compound 1-4 30.6±1.0 (n=6) 49.8 
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(20 mg/kg OS) + LPS 



It is clear from the data given above that compound 1-4 is 
very active in inhibiting the increase in plasma TNFoc in the 
course of endotoxic shock induced by LPS. For example, the 
oral dose of 20 mg/kg inhibited the effect of the LPS by 
about 50%. 

d) Intestinal anti- inflammatory activity. 

TNFoc is a cytokine implicated in the pathogenesis of a vari- 
ety of immunology-based inflammatory diseases, amongst which 
is inflammation of the intestine. It has been shown [Bertrand 
et al. Br. J. Pharmacol. 124, 1385-1394 (1998)] that inducing 
an overproduction of TNFa, induced by COXi-type anti- 
inflammatory drugs, brings about activation of the neutro- 
phils and an increase in the production of nitrites due to 
the activation of the tissue iNOS, which together contribute 
to the ' toxic-ulcerative effects on the intestinal mucosa. 

The combined capability of some of the compounds of the in- 
vention to inhibit both iNOS and the synthesis of TNFa has 
led to their activity being checked in an experimental model 
of colitis caused by a chemical hapten, trinitrobenzene- 
sulphonic acid (TNBS) , which can bind to the tissue proteins 
and stimulate cell-mediated immunity. The intrarectal admini- 
stration of TNBS in association with ethanol causes acute in- 
flammation characterised by extensive ulceration and necro- 
sis. 

A distal colitis was therefore induced in the rat by intra- 
rectal instillation of TNBS (40 mg/kg) dissolved in 50% etha- 
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nol (0.5 ml /rat) . The drugs were administered orally twice a 
day on days -2; -1; 0; +1 and the animals were killed 48 
hours after the administration of TNBS. 

The parameters examined were: total weight of the colon (g) , 
macroscopic tissue damage "score", measurement of the tissue 
myeloperoxidase (MPO) activity, which is a marker of the in- 
filtration of the neutrophiles, and. measurement of the iNOS 
activity (pmoles/g tissue/min. ) . 



The macroscopic score (MDS) was taken on about 10cm of colon 
in accordance with the following arbitrary scale: 



0 No damage 4 Two ulceration sites 

1 Hyperaemia (no ulcers) 5 More than two ulcera- 

tion sites or 1 ulcer 
> 1 cm 



2 1 small ulcer or ero- 6-10 If the damage was > 2 
sion cm, the score was in- 
creased by 1 for each 
cm 

3 1 ulcer with inflamma- 
tion 

The tissue MPO measurement was performed according to Velgara 
et al., JPET 1994. The measurement of the tissue nitrites was 
performed by applying the method described above for the 
chondrocytes to the supernatant fluid of the tissue homogen- 
ate. 



Compound 1-4, administered in doses of 5, 10 and 20 mg/kg, 
and compound 1-11 were examined, by administering them 
orally, in comparison with sulphasalazine (250 mg/kg) and 5- 
aminosalicylic acid (5-ASA) (100 mg/kg)/ 2 drugs which are 
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widely used in the treatment of ulcerative colitis. 

The results thus obtained are given in the following table. 
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It is clear from the data given in the table that compound I- 
4 had a strong protective effect in the experimental model of 
colitis induced in the rat by TNBS . In fact 1-4 reduces both 
macroscopic damage and all of the other inflammatory parame- 
ters taken into consideration in a dose-dependent and sig- 
nificant manner at medium and high dose (10 and 20 mg/kg) . 
In particular, it reduces the increase in the weight of the 
colon induced by treatment with TNBS, reduces macroscopic 
damage by about 50% at doses of 10 and 20 mg/kg, and reduces 
the increase in tissue MPO activity and iNOS activity induced 
by TNBS by 40% and 50%, respectively, at the same doses. In 
contrast, of the two reference drugs selected, 5 -ASA (100 
mg/kg) was inactive on all of the parameters, and sulphasal- 
azine was slightly active at the very high dose of 250 mg/kg 
and in a non-statistically significant manner solely on mac- 
roscopic damage (about 20% effect) and on iNOS activity 
(about 50% effect) . The other compound of the invention 
which was tested (Compound 1-11) was also active at the dose 
of 20 mg/kg although the effects in reducing damage, on the 
parameters of increase of the weight of the colon, and MPO 
activity were less clear than those of the compound 1-4. 

Finally, in an experimental model of colitis in the rat which 
imitates as closely as possible a pathological condition 
which can be correlated with ulcerative colitis in man [Mor- 
ris et al. Gastroenterology 96, 795-803, (1989)] some of the 
compounds of the invention have a protective effect much 
greater, and at lower doses, than that of sulphasalazine 
which is a drug widely used in the treatment of ulcerative 
colitis and Crohn's disease. 
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CLAIMS 



1. Compounds of the general formula (I) indicated below: 



- A is selected independently from the carboxamide group, the 



* Ri is selected from an alkyl group having from 1 to 3 car- 
bon atoms and the amino group, unsubstituted or substituted 
with the nitro group or the methyl group, 

- R 2 is selected independently from hydrogen, an alkyl group 
having from 1 to 4 carbon atoms, the methoxy, ethoxy, or pro- 
poxy group, a mono-, bi- or tricyclic cycloalkane residue, 
having from 5 to 12 carbon atoms, the adamantyl group, an 
aryl, naphthyl or heterocyclic group, unsubstituted or sub- 
stituted with methyl, methoxy, hydroxy, amino or halogen 
groups , 

- R 3 and R 4 are selected independently from hydrogen and an 
alkyl group having from 1 to 3 carbon atoms, 

- R 5 represents one or two substituents indipendently se- 
lected from hydrogen and the methyl, methoxyl and hydroxyl 
groups , 

- n is a whole number from 0 to 6, and 

- the amidine group is in the para or meta position relative 
to the "-A-NH-" group, or a pharmaceutical^ acceptable salt 
thereof. 




and in which: 



thiocarboxamide group, and the carbonyl group, 
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2. Compounds according to Claim 1, . of general formula (I), 
in which A is the thiocarboxamide group, Ri is an alkyl group 
having from 1 to 3 carbon atoms, R2 is methyl, or a mono-, bi- 
or tricyclic cycloalkane group having from 5 to 12 carbon at- 
oms, R 3 , R4 and R 5 are hydrogen, n is a whole number between 0 
and 6, and the amidine group is in the para position relative 
to the "-A-NH-" group, a pharmaceutical^ acceptable salt 
thereof. 

3. Compounds according to Claim 2 in which A is selected in- 
dependently from the carboxamide group and the - carbonyl 
group, in place of the thiocarboxamide group. 

4. Compounds according to Claim 2 in which Ri is selected 
from the amino group, unsubstituted or substituted with the 
nitro or methyl group, in place of an alkyl group having from 
1 to 3 parbon atoms. 

5. Compounds according to Claim 2 in which R 2 is selected 
from an aryl group, unsubstituted or substituted with halogen 
groups, in place of the methyl group or of a mono-,, bi- or 
tricyclic cycloalkane group. 

6. Compounds according to Claim 1 of general formula (I) in 
which A is the thiocarboxamide group, Ri is selected inde- 
pendently from the methyl group, the amino group, or the ni- 
tro-amino group, R 2 , R 3 , R4 and R 5 are hydrogen, n is 5 and 
the amidine group is in the para position relative to the 
thiocarboxamide group. . 

7. Use of compounds according to Claim 1 or a pharmaceuti- 
cally-acceptable salt thereof for the preparation of a me- 
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dicament for the treatment of pathological conditions con- 
nected with inflammatory or autoimmune phenomena. 

8. A pharmaceutical preparation comprising as active sub- 
stance at least one of the compounds according to Claim 1, or 
a pharmaceutically-acceptable salt thereof. 

9- A pharmaceutical preparation according to Claim 8 for use 
in therapeutic treatment of pathological conditions connected 
with inflammatory and autoimmune phenomena. 

'10. A pharmaceutical preparation according to Claim 8 for use 
in therapeutic treatment for the control and prevention of 
degenerative joint diseases such as rheumatoid arthritis and 
osteoarthritis . 

11. A pharmaceutical preparation according to Claim 8 for use 
in therapeutic treatment of inflammatory diseases of the gas- 
trointestinal tract, such as ulcerative colitis, irritable 
colon and Crohn's disease. 

12. A pharmaceutical preparation according to Claim 8 for use 
in therapeutic treatment for the antiproliferative control of 
solid tumoral conditions. 

13. A pharmaceutical preparation according to Claim 8 further 
comprising pharmaceutical^- acceptable inactive ingredients 
selected from the group which consists of vehicles, binders, 
flavourings, sweeteners, disaggregants, preservatives, humec- 
tants and mixtures thereof, or ingredients which facilitate 
rectal, transdermal or transmucosal absorption, or which per- 
mit the controlled release of the active substance over time. 
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14. A method for the preparation of a derivative of general 
formula (I) in which A, R 1# R 2 , R3/ R4/ Rs# and n have the 
meanings given in Claim 1, which comprises the steps of: 

a) reacting the 1,3 or 1, 4 -phenyl enediamine of formula (IV) 
in which R 5 has the meaning given above, with the isothiocya- 
nate of formula (V A), with the acyl chloride of formula (V 
B) , or with the isocyanate of formula (V C) , in which R2, R3/ 
and n have the meanings given above,, with an excess of phen- 
ylenediamine, in a neutral solvent and at a temperature of 
between 4°C and the reflux temperature of the solvent used, 
to give the corresponding anilines of formula (III) 




in which R 2 , R3 R4, A and n have the meanings given above, and 
in which the amine group is in the meta or para position 
relative to the chain with the "A-NH" group; 

b) reacting the anilines of formula (III) with the appropri- 
ate imidate hydrochloride of formula (II) in which Ri has the 
meaning given above, in the presence of an excess of (II) and 
of the corresponding stoichiometric quantity of a tertiary 
base such as triethylamine, in an inert anhydrous solvent, at 
a temperature of between 4°C and the boiling point of the 
solvent to give the corresponding derivatives of formula (I) 



L 



WO 02/070468 



PCI7EP02/01201 



42 



R4 



R3 




H 



Rl 



(I) 



in which A, Ri # R 2 , R3, R4, R5 and n have the meanings given 
above and in which the amidine group is in the para or meta 
position relative to the "A-NH" group, the compounds of for- 
mula (I) being recovered from the reaction mass as such or as 
pharmaceutically-acceptable salts, and being purified by con- 
ventional methods; 

1 

t 

c) alternatively, if Ri is NH 2 or NH-N0 2 , the corresponding 
derivatives of general formula (I) in which A, R 2 , R3/ R4 R5 
and n have the meanings given above are prepared by reacting 
the anilines of formula (III) with benzotriazolo-1- 
carboxamidinium tosylate or with N-methyl-N-nitroso-N' - 
nitroguanidine, respectively. 



A 



